The impact of windows, daylight and views of nature on health and wellbeing in healthcare facilities by Salonen, Heidi et al.
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Salonen, Heidi, Lahtinen, Marjaana, Lappalainen, Sanna, Knibbs, Luke D.,
Morawska, Lidia, & Reijula, Kari
(2014)
The impact of windows, daylight and views of nature on health and wellbe-
ing in healthcare facilities. In
The International Sustainable Built Environment Conference 2014, 28-30
January 2014, Doha, Qatar. (Unpublished)
This file was downloaded from: https://eprints.qut.edu.au/109189/
c© Copyright 2014 [please consult the author]
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
The impact of windows, daylight and views of nature on health and 
wellbeing in healthcare facilities 
 
Heidi Salonen
1,2*
, Marjaana Lahtinen
1
, Sanna Lappalainen
1
, Luke D. Knibbs
2,3
, 
Lidia Morawska
2
, Kari Reijula
4,5
 
 
1 Finnish Institute of Occupational Health, Developing Indoor Environments, Topeliuksenkatu 41 a A, FI-00250 Helsinki, Finland 
2 Queensland University of Technology, International Laboratory for Air Quality and Health,  
2 George Street, Brisbane, Q 4001 Australia 
3
 School of Population Health, University of Queensland, Herston, QLD 4006 
4 Finnish Institute of Occupational Health, User-centric workspaces theme, Topeliuksenkatu 41 a A, FI-00250 Helsinki, Finland 
5 University of Helsinki, Hjelt Institute, Box 40 FI-00014 University of Helsinki, Finland 
 
*Corresponding author. Tel.: +358405825072 
E-mail address: heidi.salonen@ttl.fi 
 
Keywords: Windows, Daylight, Views of nature, Healthcare facility, Health, Wellbeing 
 
ABSTRACT 
 
The design characteristics of healthcare facilities have an effect on the health and wellbeing of 
patients and staff, and there has been growing awareness among healthcare administrators and 
medical professionals of the need to create a healing, ‘psychologically supportive’ environment that 
supports wellbeing and helps patients cope with the stress that accompanies illness. We reviewed the 
influence of windows on human health and wellbeing in healthcare facilities. We searched for 
literature (using Pubmed search) related to the effects of daylight and views of nature through 
windows, which were found to have several positive effects on health and wellbeing. According to the 
literature, daylight has been associated with improved recovery rates, alleviated pain, improved sleep, 
reduced length of stay, improved mood and reduced need for analgesia among patients. For staff, the 
reported positive effects of daylight were reduced absenteeism and errors, increased positive attitudes, 
improved mood, reduced fatigue, reduced eyestrain and improved job satisfaction. Similarly, views of 
nature have been associated with reduced anxiety and pain, mood improvement, lower blood pressure, 
shorter postoperative hospital stays, increased satisfaction with nursing care, decreased use of potent 
analgesics by patients, greater job satisfaction, and improved performance and productivity of staff. 
The findings of this literature review provide a good understanding of the impact of windows on 
health and wellbeing, and this information can be used to guide the design of beneficial indoor 
environments in healthcare facilities and other institutions. 
 
INTRODUCTION 
 
In the 19th century, Florence Nightingale wrote pioneering papers about the importance of the built 
environment for improving a patient’s health and wellbeing (Nightingale 1860, Nightingale 1888, 
Nightingale 1893). Nowadays, there is a growing amount of research evidence, which proves that 
architecture is an important tool in the healing processes, and that different environmental 
characteristics should be take into consideration when new buildings are designed or when changes to 
the built environment are considered (Ampt et al., 2008, Huisman et al., 2012). 
 
One of the most important design factors for physical environments is windows. The importance of 
windows on work and well-being has long been assumed in conventional wisdom, and more recently, 
this premise has been supported by scientific literature (Farley et al., 2001). People’s preference to be 
able to see outside (Farley et al., 2001) has been explained as a product of evolution, which favoured 
humans who looked to nature for food and safety (Ulrich 1991).  
 
Many studies, across a variety of workplaces (healthcare, office buildings), have found that 
employees, as well as patients, attach high importance to having windows in their immediate 
surroundings (Leather et al., 1998 , Verderber 1986). Windows offer daylight, as well as views of 
nature, and there is a significant direct effect of sunlight, as well as views of nature, on human health 
and wellbeing (Ampt et al., 2008, Huisman et al., 2012, Ulrich 2000, Ulrich 1991, Ulrich et al., 2004, 
Ulrich et al., 2008).  
 
The aim of this study was to review the impact of windows, including daylight and views of nature,  
on health and wellbeing in healthcare facilities.   
 
MATERIAL AND METHODS 
 
This literature review covered material from peer-reviewed journal articles and research reports, as 
well as some other publications (such as books and web publications) related to the importance of 
windows (including daylight and views) in healthcare facilities for improving health and wellbeing.  
 
A literature search was performed using Google and Pubmed. The search terms were based on 
individual words and word combinations spanning: window, view, nature, light, daylight, 
environment, design, architectural feature, health effect, wellbeing, healing, restorative, healthcare 
facility, health care space, hospital, patient and staff. Following this, the reference lists in the 
identified papers were then searched to determine whether they contained any additional literature.  
 
All publications were assessed for relevance, with an emphasis on the effect of environmental 
characteristics, including the effect of windows with daylight and views, on patients and staff in 
healthcare facilities (e.g. a hospital). Emphasis was placed on empirical studies (about daylight and 
views of nature) from peer-reviewed journals. After selecting the most relevant papers, 40 
publications (23 journal articles and 17 other publications (books/book sections, conference papers, 
dissertations, printed and online reports, and university publications)) were included in this review 
paper. Only papers written in English, that were electronically available through the QUT or FIOH 
library subscription, or those that were free to download from the internet, were included in this 
review.  
 
RESULTS AND DISCUSSION 
 
Below is a summary of findings from the review, which is divided into two parts: (i) Daylight; and (ii) 
Window Views (including views of nature). 
 
Daylight  
 
In healthcare environments, daylight is beneficial for patients, nurses and doctors, as well as for 
visitors, provided there is no glare and it is possible to control light levels (Edwards et al., 2002, 
Joseph 2010). Among patients, daylight (including bright morning sunlight) has been associated with 
improved recovery rates, increased vision for the elderly (Edwards et al., 2002), alleviated pain, 
improved sleep and circadian rhythms (via effects on melatonin production and regulation), reduced 
length of stay (Ampt et al., 2008, Ander 2012, Joseph 2006, Joseph 2010, Kaplow et al., 2007, Küller 
et al., 1992, Shochat et al., 2000, Ulrich et al., 2004, Wakamura et al., 2001, Ulrich et al., 2008), 
increased feelings of openness and freedom (Edwards et al., 2002), improved mood (reduced 
depression) (Edwards et al., 2002, Lorenz 2007, Dijkstra et al., 2006, Joseph 2006, Ulrich et al., 2004) 
and reduced need for analgesia (Ampt et al., 2008), reduced agitation levels for patients with 
Alzheimer’s disease (controlled trial) (Ampt et al., 2008).  
 
Among staff, daylight has been reported to reduce absenteeism, reduce errors or defects (in products 
or medication dispersing), increase positive attitudes, improve mood (reduced depression), enhance 
morale, reduce fatigue, reduce eyestrain (Cohen et al., 2009, Edwards et al., 2002, Robbins 1986), 
improve job satisfaction, reduce intention to quit and improve general well-being (Leather et al., 1998 
, Ampt et al., 2008, Joseph 2006).  In addition, daylight was found to improve circadian rhythms (via 
effects on melatonin production and regulation), have a positive effect on vitamin D metabolism 
(Figueiro et al., 2006, Küller et al., 1992, Ampt et al., 2008, Joseph 2006), provide contact with the 
outside living environment and meet the visual needs of all user groups  (Robbins 1986, Edwards et 
al., 2002). 
 
For certain illnesses, daylight and its effect on the circadian rhythm (the biological regulatory system) 
play an important role in maintaining the well-being of an individual. For example, Alzheimer’s 
patients who are exposed to bright lights during the day have improved circadian rhythms and are less 
prone to depression (Edwards et al., 2002). These improved circadian rhythms reduce the time 
demands on caregivers in Alzheimer’s units (Edwards et al., 2002).  
 
When designing new, or making changes to the existing built environment in healthcare facilities, it is 
important to recognize the effects of light on different user groups. For example, constant lighting is 
of more concern to patients than to staff (Ampt et al., 2008, Jastremski 2000). 
 
 
Window Views (including views of nature)  
 
Windows provide access to a view, and among patients, views of nature have been associated with 
reduced anxiety, pain, depression and delirium (Keep et al., 1980, Parker et al., 1976, Wilson 1972, 
Ulrich et al., 2003), improved mood (Ulrich et al., 2003), reduced  blood pressure (Ulrich et al., 
2003), reduced heart rates (Ulrich et al., 2003), improved (faster) recovery (Ulrich 1984b, Ulrich 
1984a), improved orientation to the time of day (Ampt et al., 2008, Joseph 2006, Joseph 2010), 
improved distraction (Joseph 2010), reduced (shorter) postoperative hospital stays (Ulrich 1984a), 
improved satisfaction with nursing care (Ulrich 1984a), improved emotional wellbeing (Ulrich 
1984a), reduced need for strong pain medications (Ulrich 1984a, Ulrich et al., 1993), reduced 
complications (Ulrich 1984b), reduced post surgical delirium reactions (Ampt et al., 2008), and 
reduced sleep disturbance, visual disturbance and hallucinations (Ampt et al., 2008). In addition, 
window views have a positive effect on the patient’s hospitalisation experience (Devlin et al., 2003), 
and a view to the outside world adds a sense of normalcy  (Ampt et al., 2008). 
 
For staff, window views (including views of nature) reduce stress (Leather et al., 1998 , Ampt et al., 
2008), improve performance, increase job satisfaction and productivity (Kaplan 1992, Clay 2001, 
Heschong 2003a, Heschong 2003b), improve concentration (van den Berg et al., 2007), reduce 
headaches (Kaplan 1992), reduce job pressure (Kaplan 1992), and have a restorative effect after 
performing demanding tasks (Kaplan et al., 1989). Windows also allow patients and staff to view 
weather changes and light levels outside, which provide familiarity and help them to determine time 
of day and year, as well as providing a positive distraction (Edwards et al., 2002, Joseph 2010). 
 
 
CONCLUSIONS 
 
Windows, including views of nature and natural light, in healthcare environments can have several 
positive effects on the outcomes of the people in treats, as well as those who deliver the care. 
Understanding the complexity of human-window interactions is important for maximizing the benefits 
of windows (light and views) for different user groups. The findings of this literature review provide a 
good tool for architects and other people, who design new or redesign existing healthcare facilities. 
However, more evidence-based studies are needed in order to provide guidance on the optimal views 
and daylight conditions for various users, during different times of the day, in healthcare facilities and 
in other institutions. 
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